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*>*lSRr S.o> :*}-§- ^E^ofl <^ ^ ^ ^ 7 ]S 3^ 

3^ ^ Tll^Ctab weight)^] tcf-e* ^ ^ ^^Rr ^-g- ^e^ #7l 

3^ €^ ^<2] #^ AISI" Ol-g-*}-^ S.^ A>-§-7> ^fl^o] ^ ^£.4 ^sl 

# ^*Kr *Aia M *r#; ^-71 5fl^ ^ ^fl^ ^ ^ ^IJ:^, #7l 3-g- 

^*H, #7l ^ ^>-S-7>7> ^^fjl*} ^Hfl^ Al^l- ^*Rr ^€ 71 

7.10] d)o|Ei Aljr ^-7] A] J: ^ofl o}^ ^o}^ A}Jr ^ ^uj-g- 

*)l^Kr ^i^ ^r#; ^7l ^ ^A^E^ ^l^-s)^ ^JM ^"71 ^ ^ 
^ofl ^ ^ ^jq. Ai^l- °l-§-*H 7l§ Sj-^Rr 7l§ ^ ^ 

A o V 7l 7l§ ^Jl ^ ^-2-3.^ ^l^S]^ 7]& <#7) ^-§- ^#_0 

* 2? ^>M-^ ^ M-i- 3Hr ^5 aJrM- 7]§(constraint 
MMSE criterion)*!) e7l«H , #7] *J-§- ^E^ ^#<3] ^ t}1^!- S^*>^ ^ 7)1 ^ ^ 

£ 1 
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t S'^ {Apparatus for Receiving Constrained Adaptive RAKE in Mobile Communication Syste 
and the Method Thereof} 



eflola. ^ tfltr ^1 l^Hl t^H, 

511 °1 3. ^ rfl*V *f| 2^H1 

BflolH ^a] ^]o)l cfltr *fl 3 ^Hl 

51 4^r 4^- 7 fl^ 4^ ^S. ^^Al ol-?-<H^! <gsj Alsi 

511 ^ ^1^ CflolE-1 ^7}°\ ^*\) 

511 ol 3 ^ U-^Sl <^AH 
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110 ifl*l 210 : <^ ^-g- ^ 

120 220 : LMS €3 31 *r 7 3^l7l 

130 230 : ^S-fi- W ^ .^MM 

340 : 4# 

370 : cflo]E-1 ^5§7l 



* ZL ^Ofl ^ ^ ^ ^71 Cl-€- ^=3. ^Sl^ A}-g-7}C>] c|| 

<15> °JtiV^°J 3"§-^ MMSECMinimum Mean Square Error) ^7]<5] ^sflo] 

7]^^: [fe^- 1 : U. Madow and M. L. Honig, 'MMSE interference suppression for 
direct -sequence spread-spectrum CDMA', 
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IEEE Trans, Commun., vol.42, pp. 3178-3188, Dec. 1994.], [^g- 2 : S. L. Miller and 
A. N. Barbosa, 'Adaptive Detection of DS-CDMA Signals in Fading Channels,' , 
vol.46, no.l, pp. 115-124, Jan. 1998.], 3 : M. Latva-aho and M. Juntti, 'LMMSE 

Detection for DS-CDMA System in Fading Channels,' , vol.48, no. 2, pp. 194-199, Feb. 
2000.] ^ [^-S- 4 : S. R. Kim, Y. G. Jeong, and I. K. Kim, 'A Constrained MMSE 
Receiver for DS-CDMA System in Fading Channels,' IEEE Trans. Commun., vol.48, 
no. 11, pp. 1793-1796, Nov. 2000. M 
<16> <*\7)*\, A ^r^l A*\Q ^712] =^-3i9\- n. £^ #^5L^ ^cf. ^ 

<17> #7] [fcg- 1]S] ^tiV^cQ *}-g-^ MMSE ^7l^ ^51 *fl^ «3 

Ji<>l*r 7>^1^ 311 o]^ « «r^H *| 

*>S)^ #3* 7Ml olcf. o]^ ^-g- 3gB) 7 > «^ $]#4 T&3W| ^ 

-§-*W iH^fe ^^l^f. 3 3. j%o)*2 *fl^ (frequency flat fading 

channel W*1 ^3 ^-§-^ MMSE ^7]S] ^-afl^-g: «fl^*>7] *fl^ ^ 

^5f# <>l-g-SH ^2r« il^Rr <^ 7}7] £tg<g ^Al7l#o] ^oVsjoj 

<is> 2 ] vfl*l 4]°fl ^7)^ ISIS] ^ ^ ^5r# °l-8-*H 

\i iL^*r^r ^s] 7>*1 £^ f^S^i , #7lfr ^-g-^ MMSE ^*±7] *fl 

£ M °fl^*Hr 7H1 ^3 ^^f. H^iis 3-3- €3 #^ ai 

Jl^ aj-g- €^ ^ AiSLofl ^ tfl ^-S- «1(SNR: 
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Signal to Noise Ratio)* 7}x]jl uj-aj-^ , ^-g- <>l-8-SH ^ 

<19> ^, #7] 2]°)H^ 3-§- ^ #^ ol-g-^c^ ^fl^o) o^V ^^.s. e| 

<20> iE^h >^7l 3]o]]A^ cq^. ig-gfj.-g. ^Ajofl ^7? 

^a}- ^>^rf. *fl^ ^ ^ ^ol( bias ) %-*\] ufl-g-ofl ^-g-^ ^ E-) #^ 

# t}^ A>-g-7}- ^o] T^S^l ^ ^-g-^ ^ ol^ oj-g-^V 
<*| ^Sfloj: ?>}-JEL^ ^fl^ ^ ^ ^^l-S. <>]*H 7fl ^o] 3.^1 

<2i> t£*V ( cf^ ^s. ^^Sr $\n^±r 3HM 7g^_ S$&v}t\. 

MMSE ^7l# ¥<H, ^-S"^ ^ og^o. o]^>a^ 3)^0} ^ 

*H J±#*fl ^ MMSE bJMh. ^7l« ^i^sa^-M-. *m #3* °1-§-sM 

*flli % *fl^ ^ ^ ^ol( b ias)7> ?H *}-g- ^b) ^1^7> 0<L3. ^ 

^3 -a- *n°> ^^^1 *i*h ^ sasm. 

<22> ^ ^ ^Jo} ^7>o)l ^«fl °H ^3L£ W> 4]^A^, Tfl^STi 

# ^ €Bi 7^1^ A>^0. S M), 511 Ol^ ^fl^ 
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«34M 3-§- ^3 #3* °l-§-*H *ti\i ^ ^-tieJ-SL ^^(unbiased) 

M ft* *r ^£-8: MMSE ^7l# ^7fl*>JL ^0.14, ol se 



<23> £ ^-71*1: #5fl 71^21 ^fltiV -g-*fl^ n^}7] ^ *H<£€ ^ 

^o] ^ ^ ^ ^ ffc=; o)S- 3§-X\ Aj^^o)]^ Z^ojs. 

<24> t^, ^ Z]- Cf^ 7^ ^-g- fl^ ^E^ 7^ ^^AlAlofl ^ Tfl 

^ ^ ^ 7}^7>}7)} ^SLS.^ cf^ Af-g-*} ^11^^ 

^ 3"§- €3 #^ O.S-?-B] 3go] ^ Sbi- #5L-IL *m Al^eflofl 
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^ ^ *)--§-] 

*}*l*Kr 5LO} ^-g- ^E^l °m Ajjr s$A$ ^cf; ^ ^ 7 ]^ s ^ 

3^ ^ 3l^(tab weight HI ^ ^ ^ aIJt* ^I^Rr ^Ei% ^rf; # 7 1 
^-g- €3*8 ol-g-^ ^ ^~§-7> ^fl^^l #£ 

* ^*Kr « ^ ^^r: #7l « ^ *fl^ ^ ^4 Ai^sq-, aj. 7 | 
€3*8 ^#£.3.^3 <y7>£)^ €3*8^ ^A] Al^-g. as. cf^ ^ ^^oll cH^H ^ 

^*H, #71 ^ ^>-g-7>7> ^^^J17f ^ AjJrS. 4€*Rr 4€ 71 

Xl^l ^ C-1H3 AJJl #71 A]Jr 4*-^ ^cfofl o^Sfl ^-^SJ Ajjr ^ o]± 

*}^}^ &q #71 A}eM ^0. S «-E| Aljrsq. Aj. 7l ^ 

^#°11 ^It!: *fl\t M HA ^JL« °l-§-*H 7l§ Al^s. 7l§ A]^ ^ ^ 

#7l 7l^ Al^ ^^O.S.-^-El 7l$ Aljrs^ Aj- 7 ] ^ -g- ^E^ ^cjO. 

5.^-El #^5l^ €3*8€ ^ ^Jl« tflt>l*H, ^ Al^o] ^^ ># A> # ^^ a> 

# ^ ^M-^l ^1«J= S^l^- ^ ^ 3g« c > ^> ^4is}- 7l§ (constraint 
MMSE criterion)^ e7l*>ol , ^7} ^-g- ^E^ ^^-^1 ^ Tfl^l- ^ 2: 
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EL ig-igofl 5>loH, 4# ^-g- ^E^ 2:71 711^1- *^*Rr 1 

#31; A}-g-*r3 Sfl^ t}^ ^^o] *>*l*|.fe *}-g- ^EH £^«H a] 

S. ^B^Hr *\] 2^1; ^S. ^ofl sfl^ ^ *ll 3^1; # 

cfltil^H i^r* ^:#*>fe *H 5^7jl; afl^ ^Ti-g- ^ ^ -2-*r 2^2}- 
7l$(constraint MMSE criterion)^ e^^H aj-g- ^b^ 31 ^a]^ *)1 6^:^1S 
Stsfe <5>M-*1 aflef 2^-8: ^ ^-g- 3H£1 ^ «o V ^ 

<28> S?V, a. ^ ol^A] Al^Bflofl^ ajo^ ^140] S^i-i: ^-g- eflol 

3 ^ afl^SH 4 6 lHS£S>Hl^t ^*l*b ^] — °1] , 4^ 3 3. 

3-g- 2:71 7jl^# ^*Rr *H 171^; ^ ^ ^-g-°l *>*|*}.fe 

^-g- ^ ^IS. ^liSHr *fl 27l^; ^ ^jl tfltt 

*fl^ M ^-i- ^*Hr 711 371^-; 7l§ ^*Rf 4 

7l^r; ^-71 7l§ Aijissf ^b]^ ^ai 01 til ##*Kr *fl 571^; 

^ 2?d-gr ^ s§5 ^"o 1 " -2-*r 7l ^(constraint MMSE criterion)^! e7lS}<*| z$ 

-g- ^E^Sl Tfl^l- ^1 67l^# ^M^7lAl7l 71^-tb ^^S. 

< 29 > Aj-^^j. s.^ t ^ f ^ #36. ^^tb -^^v 
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^ ^ *J ^f>|cf. °]*h $JjL^ £^ tisH w>^*b 

<30> £ ^oflA^ *flvg ij^H *fl^o] ^5)7lM- ^^o] ^7] 

<3i> ^(complex)SM: ^41 €^ #3 ^Jl^ ^(chip) 

tq^m 4Ijl°ijl, oil u] *i -1- 2-^^> ^ 4^ ^ ^-s-^ ^7> 

^ 4^ SHd( index 3^r) 3-8- MMSE ^7H <5}3fi *Js|^ 

<32> £ l^r ^- ^ofl oi^ai Ai^^oflAi a^s. ^q-sl ^ ^-g- 

<33> <#7] *H 1 ^W^fe 4 Cf^ ^*=L W ^-§"^ ^ 

^Ei Tjl^sj- ^fl^- 4# ^S. ifl^ ^ ^ is o.^)Al7l^ aj|°l= S^i^-g: 5.^ 

«M, 3-8- €3 #^^.5.^ ^o]7> 7^ *fl^ ^ £5=^ 

<34> s^ofl sa]^ ta><^ £0], ^3 aflef 2:3^- ^ 3-§- ell ^ #*l*r 
*i| 1 ifl*l ^1 Z *1<3 «1 =1(100 ^fl*l 200), 1 ifl*l 31 L t}^ ^ 

El (110 210), *fl 1 *-fl*l *ll L ^ LMS €3 3l^r ^71(120 ^fl*l 220), *fl 

1 ^fl*l *ll L ^ *m ^71(130 vfl*l 230) ^ ^5. ^^-71(340), *\] 
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°13 ^^71(370) ^ tflolBl a}i» 71(380)* 5L^>JI Sli^. 
<35> <#7) ^-g- 3H£i ^a} ^1^. cf^5] ^^71(160 ifl*] 260), ^-^71 

£ 3J^7l# ^cf. 

<36> ^Al 3£Ei #^ ^lS(A^;)^ ^ €*Kr ^>-g-7>^ Z| Cf 

^ *1<3°1 *iJL OH- ^A^ *}- 7 fl<^ ^ Al^- o^}^. 

^ yV^(chip)^ ^ 5-0"H ^-§"^ ^t}^ <#7] 71) 1 v)]7l *Q 

Z *1<*1 Hi^dOO i4}*| 200)# 7]^. 

<37> <^7}^, ^7} iL^ WlS]^ 2 7fl2) 7j S A^o] oJ^Jl 7 >^ 

§>JL, 7R> ^7-1 5L^Rr ^ ^S. ^^4: 7)^SL3. q-^ ^s. a^o] a^a} 

^ 7l^o] 5 ^o]£\. ig- nfl Aj-7] ^ s|cfl a}^ T^ofl 

4^ 33. ^« o} ^ x}<£-g- nt^cH ^4. 
<38> cfA] ^fl, ^ 4# 7J5. Aj«^- Aj-7] A]<£ Jitf tf^- 5^ ofl sfl 

^fe- ^ ^1Jl# Al^Al^lJl \f ^ <?!^rtt ^ ^ 

^ 4^ $3. ^^Hl Sfl^SHr ^A] Al^ # ^^-^Tfl £ 

<39> ^>^>7>AlS ^ «I*fl Ef^ 7JS A^-g^g- A]^ Hl^fe ^AlAl^O^ T^SM 
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*»4 WWl^" 1 ^ + A r( "'-' V - , > J ' » « E1 

<40> <^7]>H, ^71 aJ^i^l %3. ^Htb ^1 l *1<3 ^ ^(100)51 # 

tH^(200)^ zj-zj-^ ^s. fltb *11 Z 4# ^S. €^(210)^1 

<g^3<H ^-g- ^ •^^■{wiCn) : 4# 33. ^fl^r*. ^7l>H, # 

7} Z}- ^-g- ^EKllO ifl^l 210)51 ^ 3.7]^ yV^AS. <^ ^ a]Jl5) £17l<5f <|3*|^- 
4. 

<4i> o]J^ 7J- cf^ ^5.0)1 tfltb *fl\i ^SRr3l, #7) ^-g-^ 

4-§- €3(110 210)2] #§HH ^Q]^ Aj^g- o]-g-sH cflolEl ^7^ 3f- 

<££r *fl^ ^ #-§: n]^ ^«fl^l Jg^^ 

<42> ^, ^ ^-JL^l Cfl*b ^ 3tb / ^-§- €3 #^ 

^ta^: 'cjbjCnX A^t ^3- ?>^( inter-path interference)'^, °) # ^£ 
^•S] 3.7)7} tftfla] O.S. ^1^8- °l-8-*H ^31 $1tt ¥-3L°\ 

(complex conjugate) bf(n)% #*fl^a 0 J*1 ^ ^ ^ ^ 

<43> ZL^JL, ^ofl rfltb #°l7l 4)tff| ^ 7 flo] o]^H ^ 

3*1 ^ ^ *85*H 3# « ^ ^-tbcf. o] nfl ^ 
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<44> [^?VA1 !] 

N P M 

<45> ^ t}^ ^ *fl^ ^7l(130)fe ^"71 ^ S ^^-a- 

^tb ^-g- ^£1(110)^ t-flolE-1 ^^71(380)51 #S ^ ^3* Aljr^ afi^JI, 

<46> ZLB^Jl, D}^7}X|S Z]- Cf^ $)^- *m ^71 ^, ^ Z ^ 4# ^ ^ 

^tt « ^^71(230)^ -^71 L 4^ ^S. $Jtb ^£](210)^ 

#^ ^-71 CiHEi ^^71(380)^ #^ <^ AlJrJL X|^MJ.«S>, ojs. ol^><^ ^ 

^3 o.s. *im ^ 1* <>i 

<47> ^-Jg, Z\ ^-g-^ ^EKllO ifl^l 210)^1 *£b\ #7] <^5t M 

LMS ^ Tfl^ 7^71(120 vfl^l 220)* o]-§-sH -fs. ^Ai^rf. 

<48> ^tiV^^, ^ Tfl-M- £sM ^Jislf-i^ LMS ^jzel-g-o] oi-g- 

7l^ LMS ^Jisl^g- A>-g-^H / 4^ ^S. ^-g- ^ ^ Tfl^ 

<49> 2] 
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<50> 



<51> 



<S 3.7)(step sizeH:n, C 'W / «i*fl 4^ ^4 *fl^ ^ tf^;^ ^ 
»1*H Af-g-^ ^ «j*fl ^ Aj^ofl cfl^V #4 c!]o]e^ #i»7l (380)4 #3 &44. 

444, 4* <^l-§-*H ^4 31^* ^-§-^1^711 4^ ^44 34 £4 ^ *fl^ 



JL4 &4 4^45^- ^ ^14 7H^7> 4-§-£4. 



<52> [^44 3] 



: ir («KW-w,(«rr(«) Z ] 



<53> nam- ^4 ^7)9] £6) ^E-l ^1511- 4-£-4 c *l 5fl^ ^ 

4^4 LMS to5]l-# A>-g-^- T^ofl^ ^-^.^S ^^^AiSf 4^7>4 

4 HI 4 io]^ n}S\- £o] Aj- 7l ^ ^s. 4H> ^-S- €4(110 tfl4 

2.10)21 ^ 7fl^7> 'O'^-S ^^4- 444, 4<&4 LMS ^Jl^^^r 

*H<£4 ^S^H A}-g-^- ^ $cf. 
<54> 444, 4<&4 LMS °iJlB]^ Aj-g-^ig, 3 HI 4 4 ^-ol *)lo>ig ^ofi ^ 

#4 4# ?%S_ S£*£r 4^ *fl^ ^ 7 ](130 44 230)°fl <3^4^r 4"4 4^ 

^sL Aj^g- 4^> ^4(110 *fl4 210)4 aJJl^. ^Sfl4 *Hir4, 5fl^ ^ 

&4 4al1i!: ^4 ^*J44 444 ^4^4. 

<55> 444, 1^14^, 4^4 lms ^:n4w4 £-*fl^ n^\7] 444 

€4 ^414 £#°fl &44 ^14 S7d# H^W. 4]<HI4 aflA^ ^ 

4 ^44, [^r-S- 4] 4 tiielft 4# 4°!^ *fl\is 44"4 344. 
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<56> £ ifJ^olH A>-g-^ SLX* ^ ^ z>}7] 4Sf ^"4. 

<57> 4] 

^ = £[|c ; <rt>/ J («)-w ) .(/i) ,/ r(«)| 2 ] subject to w/w)"^ =1 

<58> ^7loflA^| Sr g- ^fl-sHS (normalized) ^ i3i= (spreading code) ^j^olji, (. )H^ 
*H4l(Hermitian) 

<59> o] nfl, 4^1 91tt *\]<$ S# jL^iLS. T^^l £ 
<>l-§-*H, / #*fl ^ ^-g- ^&|^ ^ 7^ ^6?>> ^ 
^ 5^ ^"4. 



<60> 5] 

w,(n)-i, + x,(«) 

<6l> ^, a o v 7 ) ;*} o. ^ T^Cry^)^ j^y. S c *]-7l 6°1H 

1: &^<>1 W 1^ 7}^l£5. w/CnFsr**: ^ ^^Ml **7H>H II sy 



<62> 6 J 

w,(«)" Sl =( s , +x,H) ;/ s , = =IM 2 = i 

4» ^ Si*}. 
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<64> 7] 

X,(«+l)-X,(") + ^'^(")* ' r £r(") 

<65> o, 7H . *iw«»ViW-w J («y f r(i,)^ ^ M w M ^ 

21 ^ M (project W?] ^°m. 

<66> ^ LMS €^ 31 *r 71(120 ifl*] 220) tt <y ^ *!JL3. aj-§-$ €^ 

^ rfrM e/f/?>8- afl^jl. <>l-g-*r^ #7] ^tj-^i 7* o]-g-*H ?fl 

<67> ^ ^-g- s£b\6\] Efl*l ofle^ ai^o] ey r/7>8: ^7] ^1^71(380)21 

4^ ^S:°fl tfl«: ^ # C, W # ^>ji(i50), ol Aijrofl o]*V ^-71 ^ 

^*fl 4# 3 3. 21*1 ^-g- ^EK110)21 %:% X\3L% HBfl^(140) 

<68> I Bi^fl ;*j-g- ofleiAlJr^ e///7>£ D r€r7 r *l2l #7l ^ 7l (250)2}- 

3^71(240)^ °l-§-^ 

<69> fVBt, Z^o} Cf^ ^S. 21*1 *-g- ^Ei #^ Al^ofl ^% 7>^1» 

^ clsfl ^rSL3.M\ q-olBlAl El (diversity) °1^§- <£^. ^<HH^r ^ 4# ^S. 
^^1 *fl#*Rr « ^ ^ 4^ 7jl^7l(160 tfl^l 260H1 2l*fl ^-ow 

^ ^tb ^, °1 ^ ^ ^>S7l(151 vfl^l 251)oll 2l«fl cf^ ^-g- 

^EKllO ^*1 210)21 #3 &ofl 7>#^1 #o_5. ^-*]:i=r. 
<70> zl- §^71(151 tfl^l 251)^1 2l«fl & ^, 5.^ cf^ ^S. ^S. ^-g- 
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^7l(340H £}*fl cjSflxl^cfl, °] °fl ^cfl h] ^(Maximum Ratio Combining) *lM-§- 

<7i> zleU, 4^ ^^-71(340)^1 t^sfl^l cf^ ^-g-o} ofluixl^ # 

71 c-flolE^ ^l^7l(370)# ^"71 cflolE^] ^^71(370)^ £ 5^ 

<72> J£ 5^ t^^l 4€- Ol^-g-^ A]^^oflAi o}&) 7fl^ aflof g±=. ^ o. ^ 

<73> £^o]l V}9± ^o) j C-fl o] Ei ^^§712] <^ ^ ^ol^S. ^ ^ 

^>7](371) ^ ^ Tfl A>7l (372)1- ^ ^^sL M-^ 71 El 7fl^7l 

(373 HI ^^(constellation)^ 2.^- ^-s^ T^e]!- ^-^cf. ZL&)jl o] 

^Ml ^tt ^71(374)-!- J§-n 7H> ^ 

^7> ^?M: ^^Tfl £t}. 

< 74 > uY°t o)^l <^T- ^s(BPSK : Binary Phase Shift Keying)7> «<H4-°S. 

#)tr cf-§- ^it ^t*Rr ^ 

<?5> <Q*iqsL3- ^7)7} gmns. ^*}7} ^n*\^r ^-§-^71 

^ ^(training) ^A*}^. ^7} HHeI ^e) 71(380)^ ^ ^ ^<£% 

^o\}^ ^7l7> Jf ^Jl Sl^HS ^-71 tflolE] ^71(370)^ ^ 

* ^SJtrCf. ^- ^oflA^ ^ *\)o)b\£. <^*>7fi 3}.^ <>l-§-*>7l nfl 
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<76> £ 2^ l^ofl ^-g- Si] Oja. T# 

#*1 Cfltb 4| 2^H1 ^sojtq-. 

<77> £^oll £Al^ ti>^ ^-o], HVtg^ ^ofc ^o. ^o. efl ola ^A] 

*1] 1 vfl^l *ll Z J±# ^slUOO vfl^l 200), *1] 1 vfl^l 71] z. 4# ^S. ^ 

3(110 *fl*l 210), *fl 1 ifl^l *)1 Z. ^jiil LMS *m 314 1 39 41 71(120 ifl*l 220), £| 

tfl (330) 3? ^ ^-g- ^^-7] (340) ^ cflolE) ^em 7 1(380)# £ 

<78> ZL^JL, #7l 3j-g-t§ rH)o]EL ^ ^fa. 5fl ^ 7 1(160 ^] 260), ^ 

7] g ^^7l» 5^4. 

<79> ^, #7i ^# ^ ^* ^iti^h ^ ^ &£i 

(bias)l- &afl*r ^^.S, °1 ^-f £^ 4^ ^^1 tfl^r « ^tfi -f-S. 

^71(330)<^>H °1-M*H #71 ^rfl -fJE *fl\t ^^71(330)^1^ 

^s. ^1^ #71 cflolE-l ^71(380) #3 ^I^7> <^^Al 

<80> <^7H, #71 ^tfl ^71(330)^1. ^ ^5l# 4^-4 

<81> ^, Z ^-g- ^ #^oll CiHEiol ^-ofl 4^ ^o. ^ Cf^ A}-g-7> 7_V^ 

^"i &<>1 si cf. 
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<82> 8] 

5[6;(«)wf («)r, («)] = («)wf («)s, (r s - r,) 

i-l 

<83> o^H, o}o}o} ^ ^ cfl$>^ sj(p)tt ^-g-^># fl^r 3. 



<84> 9) 

S](^>=r^ j„ 5 ia a .v,... v _j r 

<85> P 7\ ^ofl^ 102}- ^-Cf. 



<86> [^tjvt] 10] 

<87> c^7l^ 1>PEL7]$>\ O^^ojcf. ( r - r cf^ ^S. /Tg*|) cf 

*§- ^ *l<g % ##°) ^flflS. 7>^^. 5L€- cf^ ^S. ^°fl 

cfl^H 83. L 7fl2] <>l-g-*H ^cfl sflvg -B-£*>^ 

lis)- £4. "13 ^ s}- 0 ^ ^Ir-i- °l-g-*H ^tb ^ *9S*H 

<88> n] 
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<89> 



"£,(«)' 




1 


w"(n)s,<f,-r,) 


A 


<<AIS, <r, 


M 




M 


M 


O 


M 


A<«>. 




_w* , (iite l (r,-rj 


w?*(n)s (r,-r.) 


\ 


I 



M 



<90> o)^- oj-g-^ig as. 4- ^ tfl^ 3go) *fl^ ^ ^Jt-g- tb^^°fl <2 

<92> ^-71 *|| 3 ^loiloflA]H zj. ^« o. 3 ^ 73^0}] 

^E-j 7^1^ rf^ Lfl^ ^ ^ is. -fr*!*}^ Uf^ ^ 

(IPI; InterPath Interference)^ 0^.5. -fr^H?]^ a}Ei 7fl^ S^^- 

s^H, s.^ ^~§-7r *H7i*H 3-§- ^3 #3-^^ ^o] ^ ^ 

<il ^ijl ^ «l*Kioi), *ii 1 *ii /: «i^n 4^ ^s. ^&-§r 3 

^(110 ifl*l 210), ^fl^2:?i 3^ LMS €3- 3l^r ^a1 7 1(120 *-fl*l 220), 

^1 1 *\) L #*fl 4^ ^tr ^71(130 ifl*l 230), 4^ 33. ^ 

£ ^^71(340), ^^71(370) ^ cflolB] >Jd^7l(380)» S.^f>}JL 

<94> Htb, #7l ^-§- efloja. ^ *fl^ ^7] (160 ifl*l 260), -g-^)7l 

<95> #3 a^tr 3* €3 ^ ^jr *ms. ^r*7l 
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<^ Aljr 1^(101)3. *<>l7V7fl S]^, Z}- rff^ ^j- ^«oj] cfl^j- £ 

^ ^ ^^^^ DS-CDMA Al^efloflA-l -fj-j^ cf^ ^S. ^^-IrS] ^-^-§- ^^§> 
^ 3^7] (searcher 

<96> ^-71 °m *\3L ^(lOD^r Cf^ ^S. ^ # 7># ^ ^ 

n «]*() ^1-^1 rfltr (N+M)^°A 3.7)^ ^7} ^JJi ^ «Wl01)^ # 

^ ^IJl^t §>7l 12^- , 1*1*1] ^1-^1 tfltb ^7} a]S «1 
^ (101)51 #3 4!J^r *>7l 13^r 



<98> 12] 

r(«) = [r(nN + I) r{nN +2) A r(«A' + N + M)f 

<99> 13 ] 

r(n+\) = [r((n + 1)A + 1) r((« + ])A r -t-2) A K(n+2^A?+ A/)l 

<100> ^ Aljrofl cfl*]. # 7 J A]Jr tH 5] (101)^1 #^ ^ls( r^;)^ Zf 

33. ^tr ^-§- ^BiUiO *fl*l 210)^1 ^JlS #^7M zj-zj-cq a]-§- ^ 

T^l^sq- -g-*fl*l7ti ^CK / ?J*fl 3-§- (N+MM 3.7)2] ^ «i]Eil- ^67>le)-Jl ^ 
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H, % ^ $3- fl«r ^-S" €3(110)31 w/CnJrCnM / *] 

^ 33. ^^--i- ^-§- 3£EK210)S1 #^^r w L »(n)r(nH ^4. 

<ioi> o]^ 4 q-^ ^S.<H1 tfltb *fl>3 ^8*Kr3], ^"71 ^ ^3. ^£-§- 

^-§- €3(110 210)^1 #§HH s}-^ ol-S-^ X)7i^j. * 

<2£r ^1 *im ^ #-g- "1^1 ^Sfl^l 5g-^}<*| ^tb^-. 

<102> ^, ^ #*|| ^ Jfjrofl rfl*V ^ 4# fltb / ^*fl ^-§- €3 

^^■^ 'c/A^/^lns °l-§-*H ^ 

(complex conjugate) bfCn)-^ -g-tfl^^ ^a] ^fl^ ^ <£-8: t 

<103> =L?)JL, ^ofl #o]7l ^«fl 7]]^ s}.^^ ol-g-^H 

°jai ^ ^ &.g- ig^H ^ ^ ^t-ir °i «a ^ *m ^ 

<i04> ^ 4^ ^jg. ^tb « ^71(130)^ #7} 3j»!*fl 4# 

^3b €3(110)3 #3-4 ti]o]Ei ^^ 7 )( 380 )^ ^ ^ oi^ aJ-^l ^^ji, 

tb *fl^ ^ &(^«H^ M^-tj-. 

<105> HSlJl, P}f7MS ^ tf^ ^« o. ^ ^^7) ^, L ^*fl 4^ 3 3- ^ 

£-8: *ti\t (230)^ #71 Z 4^ ^S. ^tb ^-§- €3(210)3 

#^3). #71 c-flolE] ^i«7l(380)^ #^ ^ <Qn o] # ol-g.^ 

m*\c>-3. *m ^ 1# 
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<106> ^ ( Zj- 3-g-<| €3(110 iJM 210)5] ^E^ 7)1^ ^"71 ojej <>f ^ ^JH«-^- 

LMS €3 Tfl^ 7^ A] 71(120 tfl^l 220)» °l-g-«H ^ JjLJr ^ofl g-^o] 7^Al^cf. 
<107> o^sl 7 fl^ af|<$ 3 a]^ «-*}■ LMS ^Ei 7j]^ 7^ A] ^jlb]^ ^.o.^ ^o. = 7 ^ 

<108> ^-71 iKHEl-i- ^ ^ 7}7) 4eHEi<2)- ^^>7]-l- ^o^^S. ^ 



<109> 14] 



<no> 15] 

=1-A(A''A)" , A W 

<m> -#7} 14^ ^ t\^- ^°\] tfl^ a>^-7s>^ sKViSJEll- S.^ «J 

^tr^r. #7] 14^- NWz\mL ^(Orthogonal Complementary Projector) 

3.x] ol t§^6\] <yo]o} ^^(^)^ -g-Sl-Tfl A 2.=- <! *S)EH Z^Hr ^ 

<112> 7}*) ^ f^H ^ #*fl ^71 / «l*f| t}^ 

^-g" €3(110)7} *f7l 16* ^SHr^ €3 7jl^7> ^l^Rr ^2^14. 
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<H3> [^tj-^i 16] 

^ = ^[p/(nVi(«)-w,(«) ff r(w)| 2 ] subjectto w,(«) = s„ + x,(w) 

and x, («) _L 

<114> ^-7) Sl&St x(nM 1 «i^fl 4^ ^S. ^*<>1| cfltb SH* i3— W 

^ej- t}-g. cf^ ^5. ^^-4^ P A *L*\B.3. cf^ ^S. #^.2-3. *fl\l ^ 



<115> 17] 



<116> 



x . (n +.1) = x,(«) + M • e. (nf . P/r («) 



^ I3f £o] ^ ^ o. ^tJ-Ai i 8 4 £o] jQo] *flvg ^ ^ oio 



<117> [^t)-^ 18] 



= £ J i)A'("-'0)(s„+x,{w-^))' / r(^-^) 



= c, 
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<118> <%o) cx\Z] 7 flo^ ^ot S ^ 3] in ^ LMS SjEi Tjl^ ^A] <£j7ij}l-ol) n}^ ^E^» 

^-S-^l^lTfl ^ %^°\] *fl^ *fl^ ^^9] ^ ^ 44,-- ^-^^711 

3^ *fl# 4^ ^Ui^sq- C-flolE^ ^#*}t|1 £]JL ol-i- # 7 | C-flolEi 

4^71(340)1- ol-g-^H 4^ 3H^4 ^ ci^fl^ ^*Rr A>-g-^> 

si ^ ^H^H tfi^ ^ ^ 5Ucf. 

<119> a}^, z}-z}-o] cf^ ^s. ^£-<Hl *fl^}^ SJ-^V 2H L 7fl^ *1E^)7]- ^(span)*} 

^ ^(RangetS)) ^ ^)o]b\ ^£-(J2-€- 4# ^3. ^^-^ ^-)^ «3]e^ z}-^ ^xy 

43* A^t ^3-* 3ltr «3* °l-§-*H ^ tifl°H^(basisH cfltr 

7 r f^ll- ^SRr 43 # ^ 544. 

<120> n>qt ^o. ^ iflofl ^JL ^ .2=7} °}\) 4€r £ 7 fl^ ^0]^^ 

(basis)S. Mtb^ °1» 7l«>^.S. *H Q^s) ^^l^ ^S.-§: <^sl 7 fl^ *fl<>} 3. 
£ -g-^- LMS ^ 7}]^ ^aj ^-jisl-i-* -fKE^" ^ 
<m> s= ^1 S# & ^(Singular Value Decomposition)*}^ S^l ^ ^ ^ 

t-Kleft singular vector) £7fl-I- 7^11 yV^ 3.7^ U -t u n "12 A «iJ # 

U7} ^(span)*Hr ^-Ti^r S7]- ^(span)SRr ^#4 3^}7ll JL 
<S ^41:^ Z*3Zf>\B.S. 7fl£] ^S. ^ ^*>^ A>-g-^>^ 

Aljri=. n}^ 7 ^|l "1 tifl o] a] ^(basi s)S *Hr t^-S ^7} 7}^*} 

4. 

<122> o] ig ^ ^7^11- ^ #^-§; ol-g-^H 1^ I}" 
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vjCnJ^r ^*}7ti nJ-eH. *fl\i ^71(130 ^} 230)5} Z}7] 19^ 



<123> [^tjvii 19] 

Sc(«) = Uv(n) 



<124> 



aj 7 H v(«)=U"Sc(n) ^ ^ 

<125> o]£. 71^5. sr><^ ^"71 16# 4*1 ^ *r*HI 20^ 



<126> 20] 

J = E [|v, (/?) - w , («)" r (/j)| 2 ] subject 10 w.(n) = u w + z,(w) 

and z ; («) J. Range{\ 

<127> a*V, Oj§ oj-g-S)-a} ^-g-^^; ^T5>^ 214 ^4. 



<128> 21] 

z, (" + 0 = z, (") + ' P^r (w) 



<129> 



o) 7 H, e,(«) = ?,(»H(")-w,(«)"K«) ^ M ^ c1 io )6)2) ^ q 



<i30> oi^-oflx-i ^tgtb ^ 7fl^ S7i IMS Tj)^ 7 <§4l -! 

^-(120 ifl*] 220)£r ^ ^JiS 3-§-^ ^B] Aljr r ^;ji}. e/ f/?>£- *H*^.3I. ©I- 

°l-8-*H ^7l 17 SSr #71 21-& °l-g-*H ^ Tjl ^1- 
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<i3i> % ^-g- 5£b]o\} cfltb 4JJ:°1 e/CnJS: ^}o)b\ ^^71(380)^ #^ofl 

4^ ^ ^fle ^ & 20# Ol-g-^ ^ofl^ V tW )C. 

^^1(150), O] X\^6\] ^ Aj- 7 ) ^ ^ ^ W ^EK110)5] # 

^ ^is-I- *H(140) -MtH}. 

<132> I ^-g- o^^UL^ 6fcf/7>g: ^7>^1^ ^^A^. ^-7] ^"^71 (250)5+ 

^^71(240)* °l-g-*H ^^-t}. 
<133> 7^9] ZJJL ^-g-^ €3 #3 ^1^1 3#tb 7>#^1# ^> 

<*| An nfo]^ a] ^(diversity) <£^A. A 4# ^3- 

*H^*Rr « M 4^ ^^>7l(160 260 HI 2)n 

ti^r ^ ^, O) ^ ^-ofl 4^ ^ §^71(151 ifl*l 251 HI S^fl ^ ^JsL ^-g- 

^^(110 tfl^} 210)^ #3 3H1 7>#^1 
<i34>z^ ^71(151 251H1 ^l^fl & ^r, 4^ 4^ ^S. ^ 

€^7l(340)°fl ^*fl t^sfl^l^c-ll, ol nfl s|tfl w] ^ ^-(Maximum Ration Combining) «<H4* 

<135> ZL^JL, ^5. ^^-7l(340)<Hl t^gfl^l s.^ cf^ ^£-2] oim^l^ # 

7i t-noiEV^^7K370)« <y*i ^^4. 

<136> £ 4^ t£t$6\] ttf^ a}^ 7fl<^ 4^ ^S. Ol^^l ^A]7l ^3 ^131 

<137> 51 6^- ^<Hl ^IW^l Aj^oflAi ^o]S. *\)<$ a^fl-fr 
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<138> JE^ofl £A]^ ^-o], ^<^£ §>i4^ *fl°* ^-g- Eflols 

^ Z7fl3 t}^ A^-g- z)- ^-g- s7l Tfl^l- ^*Hr AV-g-^ 

^ ^-g-^ ^-aJ-^c^. -£3}*>al(601) n&Sr lS.^7l2)-*Vcf(603). 

<139> #71 ^-AV 2£r *fl 1 ^ ^1 2 ^A]^ ^-g-^-ofl ^M^xr Sj*}*) , ^7} *j| 3^ 

A] o(ol 7flSl 7^ 2:^^- ^-§-^ Efl°l£L ^A^H ^-g-^ofl flo^fe 

<140> >£xg<jj 3 o.^ ^ o] 3 ^A] ^1^. A>-g-*>o} Sfl^ t}^ ^S. ^^-0] *>*lSKr 

*J-g- #^Krt-fl(605), *fl 1 ^ 2 ^Ajcflo} ^ o., Aj. 7 l ^ 

31(100 200 )# °l-§-*H ^ °J^]Al^ ^ 7flOl Aj "M" 

#4 °i*l*Kr ^ sl^M 3-g-^ 3^:*H, 3 ^ahioi ^o.^- ^ 

7l ^ A} Jr. AjAj HlS|(101)« Ol-g-^ tj-^ ^S. Aj«. ^ 7]-^- ^7-1 ^AlS)^ Cf^ 
Aj^-fil ^ Aj^- Al3}-^^-Ei 7># M-^ofl ^A]£]^ tj-^ 7J5. A^« o} ^ Aj^- 
#ofl Sfl^S)^ ^Al A]Jr# 4 3* ^tM}. -S-71 oj^5Z}- Aj-71 

«1H ^-g- €Ei o]-g-£>^ J*.^ ^A] Al^# ^4(607). 

<141> Aj-71 4^ ^ ^tb 3-§- ^3(110 ifl*| 210)^1 #§HH Sj-^^ Aj^-o. 

°l-3-*H ^£-8: *fl7M * ^-Sr °JA] sfl^ ^ ^ ^*fl^ 3g 

5*>^ 4 4# ^5.3] ^M^KrHl(609), *0 1 £ *0 3 ^aHHIa^ tff^ 

*fl^ ^7l« °l-g-BH <T^*H, *fl 2 ^AHloflA^ ^cfl ^fl^ ^7l« 

<142> #71 ^ ^421 ^ «fl^ ^5. AJ^ ^^j- Aj-7] ^-g- 
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^Ei #§H] ^ * s.^ tq-^ ^ ^^-ofl tfl*fl ^VsH cfl^ *flv| ^ 

^^4(611). 

<143> ££^ ( ^ tflo]E^» ^>§*H(613) #7] ^ ^HE^ ^71 *fl^ ^8#-§- 

7l§ a]Jl«- ^^(315). 

*>ji(317), *flef ^ ^ ^> yi^ofl ^t^m A 

4^ 3 3. ^tb 3-§- 73^1^(619). 

<145> ciHEiSl "^Alol ^-§"^ $}°}3- ^ H o V ^# ^S.^, 

Qg-S)*} S7l5|-^; <^ ^ (621) t±X\ A]Jr^- 

<146> £ 7^- ^ofl n|-3 o]^^A] Al^^ofl^ o^E] 7 flo} ^ot ^ o. 5ll 

<147> ^, £ 7^r -?-^r*> cflojEi ^ £-g- 5L<2]X|ig ^SfS. iL^ ^ 

JE.^ ^^^r Q^gr A^- ^ 37j\9l 31^3 =0 °1 ^ (Rayleigh Fading) *fl 

^, ^ SL^-fr £fe 5^, ^7] 7} 3191 S^(gold code) 7} ^ 

^ ^£7> lO^H 10-2 A}olo} ^o. ^ ^^o]cf. 
<i48> A-cr #2fl^ efloj^ ^a]71^ ^-f , 3] 2] ^-g-tg MMSE ^7l^ C 

^ 4]# 4^ ^S. 3sHo]tg ^-^ o.s. ^-f^M, Dtt t^ofl i4€- <^ei 
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<149> w]-<2j- « 0 v^ o. n SZL ^o.5. ^s\o] %^B\3. ^ oi^ 

<150> oj^MH ^x$$. ^Al^ ^ ^^-^ £^6fl <£J«fl tH^TT 

a^ai, £ Ufl *4HH *\^] 7 }*] £ 

7>^*>t].*r ^O] £ ^tgcl ^§Kr 7l#^0>ofl^ ^-o] ^Al^- 7}^ 7Hl7fl ol 

<i5i> >g-7ltb ^ ^^r, CDMA ^7H1 3-t-. ^^1 

7fl^ ^-8-^8 MMSE ^7H1 y]5r>^ t]]o}B\ ^# A^ol ^S]^ JL# & °M<2] 

<152> M. igxg o. cf^ A>-§-*} ^7lEl2.S 3 #3 *lH 7> ^ 

<153> 1>^£- ^>-§-7>^ A}^o]] ^ ^£.5. 71^31 ?J-^ 

^ ^<sRr A>-g-^> AlJlofl ^ ^^(^-A> =7= , ^71 ^ J±) ^-i; ^AS. 
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11 

sfe ^JJl ^ 

^ ^7lS S^s]^ ^ ^(tab weight H 4^ ^ *r4I ^Bl^Kr 

^7) *\^r ^3*3 #3 ^IJl-I- o] -g-^c^ A}-g-7> sfl^ ^ 

^■71 ^ ^ *fl^ ^ ^ Aljro^ ^71 ^E}^ ^OjgJjLEi ol 

7>S]^ ^A] Aljr-g. 2.= ^-g-ofl rfl^H A oM ^ A}-g- 

A7\ A^A^A % ^*}^ ^s. ^ 

7}X}2\ ^ C-lHEi A)Jr ^>7] A]Jr ^ ^^-ofl cq^fl aJJ: - o^t- 

Aj. 7 l AjEfl ^cf O.ig.JjLEi ^H}^ A]Jr<4 a o V 7 ] ^ ^ ^ofl *fl^ ^ 

^.A °l-g-*M 7l§ iJ-^sRr 7l§ Aij: ^ 

^7] 71$ A]^ ^ ^O.^E] *)^S\±= 71$ ^JL^, Aj- 7 | ^-§- ^E^ ^ 
°-3-^Z\ M^^r €3%^ ^A] Aijr-g. ulltil^H, ^ 4JJl^ SLAW: ^#*Rr 
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?$o]5l sm<q aflef M# W 2{±.s\- 7]§(constraint MMSE 

criterion)^ e7l*M, ^7) *J-§- ^ Tfl^l- S*l*Rr ^ Tfl^ ^ 

Itt^r 2] 

#7] *\}<* S^i-i- 5§S 3§ti c V 7l^, 

o_ S 3^3^, 1 %3. ^a** 3tb *|-g- 

J = r(«)| 2 ] subjectto w i =1 

»7f/7>8r ^ ^ ^i, ^^^V H^r ^ol^(Hermitian) <S^M- zj-zj- 1^*1^-) 

f^T 1 * 3] 

*n 2^1 sa<H^, 
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#7i / *w ^ a* #7] ^ Tji^ (^6?;)^, 

Sf7la] ^^HJ^ ^-O] §K>S = «}BH ^12^ ^-g- ^^-4 J^V iSJEL «*)E| ^ ^- O. 
S *U ^S)^, #7) S^V iSJ= «)EH1 31 mo] ^-g- ^ ^Sj-A]7l7l ^sfl ^A] A] 

It ^-§-^1 QJL ^ #7l S= ^ El ofl 3^ 3-§" ^ 

5Hr ^-g" Bfl°l=L ^ #*1. 

w,(«)-ii + X,(«) 

(^r, <*|7H sr8r $KV S= (spreading code) ^^H^L, x ,( n )^ ^ ?fl^ tfjt^ 
^-§- -^(adaptive component ) °H , #7] ^ ^iH^) 

[^t 1 * 4] 

all l*d-°fl 3X°]*\ , 

#71 2:^4 5§« 0 > ^> 3^3. 7l§^, 

§>7l ^^0.5. ^^H, / 4^ 33. #71 3]-g- ^E-l ^o] 

•IS A^rUvjCn)) ^ ^ ^ 2H sj/)3 ^l^AS 1 

S ^l^SlJL, #71 q& ^Ei ^o} ^ ^^(^6?;)^ 4^ 4^ ^5. JH+ S 

H ^BK 5i/ ; OAS ^IWH, #7l SL*} ^r^l 2l*fi ##£]^- A 

*r» 3^Sr*Rr 3* *Kr °]^-§-4l Al^o)H a^s. ^q-o} ^ot 

3-§- ^ #*1. 
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; = £[|C,(^,(n)-w,(«fr(n)f] subjectto = s„ + x,(«) 

and x, («) _L Range(S) 

»7ti?>£- ^-g- €^ 31^ ^3, ^^^> IRr *M>g(Hermitian) 4^ ^HfO 



[3^*8- 5] 

^"71 / ^^fl ^* ^tb ^71 ^-g- ^E) ^#<5] <g Til^ (ry^)fe, 

*>7l^ £o) ^=L^L ^B\d\] 3-5- ^^4- ^ SH. ^Ei 

3. ^JE ^"71 :§K> 2H ^E]ofl 21 SO] 3 o_ ^jg.^ t^A] 7] 7l ^Sfl *r-ti 41 

3^8: ^-S- efl^lH ^a] ^1. 

ff|(«) a S|/ + «f(») 

<$7)*\ sjj^r J ^3.^1 tfl^ 3^ s= (spreading code) ^bHjl, x, 

(n)^r ^ A*t- ^-s- ^(adaptive component ) °] *\ , S7> ^(span)^ 



53-36 



1020010036184 2001/7/2 
[3^8- 6] 

/ ^£-g- *J-§-3 Tjl^l- ^4l*Rr Z\o]s. *>q-^| XI 

^ 2:^^- 3Hr ^ ^> 7l^g-, 

er>7l ^rH" LMS( Least Mean Square) <£JL^ 

-§- 3Ha. ^ 3*1. 

x . ( n + 1) = X/ {«) + ^ - <?,, ( n y • P/r(«) 

«#(»)-^(»M(»)-w / (ifrr(*) i ^ ^ M ^ #4 3 

(nH M (project ^-g-, /zfe ^ ^£ ^sL7)sL ^sj-A]^ ^^l* 

^^sf^ ^ 37l(step size), '*'^ ^(complex conjugate) 'S^-l: 4 

4 3*1^") 



7] 

/ #*fl Cf^ ^^^>7l Jfl*M, «J3 7fl^ Aj|o| cfl 
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c, = J- £ (« - r£) W f (« - ig)r<« - /0 
8] 

^71 3g« c V 7)^, 

*M ^^o.^ ^^M, 7 ^ ^2. 3* #7l *j-§- ^ 

^ Tfl^O/^y) ^ *fl^ 4# ^A]- a t= *S]EK 57/)^ iflajo] O.S. 1 

JL #7] ^E) ^ A]^(w,(n))9\ rf-E- cf^ ^js. S^V 3. 

— ^BKs i7 ; i=*=l)sl ifl^H 0-°s ^Att^M, ^71 ^^ofl o^sfl 

J= ^[|v,(^y,(«)- W/^y'rC/j)! 2 ] subjectio w ; (w) = u 1 . +z,(«) 

and z ; («) _L i?cw,g£(U) 
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#3 #jl, ^-g- ^ ^ # 7>^ ^ <^ 

„ , U = r«i i u, 2 A u„] S = [s n s n A s,,l , , . , 

^El, 11 12 ,iJ " "■ J sj 5}-^ <^ (left 

singular) &\&\ Ly^S. ^1 , SH#(Hermitian) <S## ^Mlr) 



9] 

^ 8^] 

#7l 7 ^ S W #71 a)-§- ^E-l ^#°) q 711^ (^6?;)^, 

*>7lal ^r*^4 ^-o] ^-a>^= «q 6)1 ^JEO] ^-§- #£-jq- ^-a> 2H ^B] 
S £-^r£H, #7l s^-# sjel «J) b] o\] ^-fr 71 7l 3l*fl A] 

W>S Af-g-^l ^rJL ^# #71 2£ tSjEHl ^JEO] ^-g- ^«-6)l i=<^ 

&Sr 3-§- eflola. ^# ^i. 
w 4 .(«) = u i; + z,(«) 

^7l>H tfjr g. ^-a> 3£ ^1 S^l / #1Kleft singular) ^BHoL, ZJ 

(n)£r ^ ^-g- ^ £-( adaptive component ) ©1 H , U7> ^(span)^ 
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10] 

J ^ ^3- fl* ^-§-^ 3l^r« ^4!*Rf ^71 *H<* ^# 

5H=r ^5" i>-*r 7)^, 

*}7] ^s]5l^ «<HH LMSCLeast Mean Square) QJHH^S-S, 

-S- efl o] 3. ^ ^1. 

z, (n + 1) = z, («) + /i < (n)* • P l >(«) 

02, ^(»)^;(»M(")-^(«) W r(«) ^ ^ M ^ „ lE ^ ^ 

, A o ^ # ^ A>0 ^ ^o Hjl , P L t = I-U(U w uru«=I-UU" oH) Pir(») 

rfz?>£ z/(nM ^ (project Ml?! fi$r ^ 3l^r» — ^5. «t^7|S **f%X\ 

^ ^Sl^l* ^ 3.7] (step size), ^ ^7} **'^ ^ ^(complex 

conjugate) ^H^f) 

111 

/ aflolAli(basis)^l tfltr 7>^*1» ^*>7l 7fl^ sj-<^ 4] 
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12] 

H.€- *fl\^ ^*>7l <^ 7fl^3 sj-*^ ^l-^l W 

^ *}7]<H MS]^ u>Sf £o] ^ a^«.o. a o V 7 ] ^ o. ^ 







I 


wf(«i)s ( <r,-r,) 


A 




-1 




M 




M 


M 


O 


M 




M 






wf(,ii$ l (r l -r : ) 


w*(«)s (r, -r. ) 


\ 


I 







(^H, oj^si ^ ^1 cfl^ Si rp;^ 3^*11 4-§-7f# a* ^a-^ ski- s^<?i 
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sHsj,j S lt2 S JfN -2 Sj rN F p 3) *\3L3.*\ p7 \ <#^°) 

„+i y i „+-> A .y. „ €_]*' 



13] 

^>-S-^ ^ ^ ^£-<>l *>*i*Hr 3-§- ^eHI ^ aij: 

^^Rr *|] 2^711; 

4^ ^ cfl*> sfl^ ^ ^*Rr *)1 3^711; 

^•71 7l§ Al^sq- ^B^5l ^a] Al^i- tfltil^H SLx\m 5^711; 

STd* ^ W ^(constraint MMSE criterion)^! ^7] 

*H 3-§- 7fl^» ^*Rr 6^:711 

♦ 5Lf-*Kr o}^x\ X\^d\)X\ ^o]si t}^S\ z\]<% 3-§- all 0 ] 3. <r 

41 a o Vl 3. 
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[3^8- 141 

^-71 *j] 2^7]]^, 

*m *)1 7^1; * 
[^H* 15] 

*1] 14%H1 5a<=>H, 
#71 7^7}]^, 

♦ £«M ^EiS ^iHsHr ^ 9^^1» i^-^m 3* ^^°-S- t}^ ol^Xl 

[^T^ 16] 

*11 14^-ofl Sl^H, 

^7] *l) 7^3]^, 
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^ ^S. & 7p 0 V ^AlS]^ cf# ^ ^^-S] >ai- Al^^«Ei 7> 

[^T 1 * 17] 

^ 13%H1 

^Ir-i: °l-g-SH n 4# tJjl ^fl^* *)} 10^1; g 

^ ^ ^ ^4^rSM- 4^ ^3. ^-g- ^3 #^ofl 

^ * S.€- 4^ 33. tflSfl ^-4>*H tfl* « ^<5> 
^ ^ ll^Tfl 

18] 

*fl 17^1 Sd*H>H. 

#7] *fl lO^Tfe 

4# 3 3 ^ ^-71 aj-g- ^jjj. AjB}} ^rjo^ # 

3* °l-8-*H 3*fl ^-S- ^-2-5. *fl^ ^*Hr ^ 12#3]« i^Rr ^ ^ 
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19] 

^ 3MB]* ^^Rr *ll 13#3]; ^ 

Aj. 7 ] ^M^ ^ 0|-g-S}a} X)^ ^] uc^l 



20] 

^ ^3- ^S-* Til^l- -g^S}^- aj] 171^; 

^B^Hr 271^-; 

^ ^s. ^o\] tim *m ^ ti-g ^*Rr *} 37i^ ; 

71^ 47)^; 
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^HSl £^ ^5" ^dbS* 7)§(constraint MMSE criterion)*!] 
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[51 4] 
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[S. 7] 




*Hy2| (foT) 
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